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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract: 

PURPOSE: To obtain the device which has high display 
quality and with which the residual image is hardly 
generated in the transverse electric field mode by 
specifying the period of time from the point when the 
display part is erased after displaying some patterns for a 
specified time to the point when the display part becomes 
indiscernible from the non-display part. 

CONSTITUTION: In this device, the wire-shaped signal 
electrode 3, a pixel electrode 4 and a common electrode 
5 are formed on the inside of each of a pair of transparent 
substrates and the insulating film 7 is provided on them 
and further, each of the resulting substrates is coated with 
the oriented film 8 which is subjected to orientation 
treatment. A liquid crystal composition is interposed 
between the substrates and the bar-shaped liquid crystal 
molecules 12 are oriented so that their longitudinal 
direction is at a certain angle to the longitudinal direction 
of the stripe-likely formed electrodes at the time of 
applying no electric field. At the time of applying the 
electric field 9, the direction of the liquid crystal molecules 
is changed to the direction of the electric field and the 
change in light-transmissivrty due to the application of the 
electric field 9 is effected by arranging the polarizing plate 
2 in the direction of the polarizing plate transmission axis 
11. At this time, the required time for recovering the 
brightness after continuously displaying the same 
patterns and characters for 30min is adjusted to 25min. 
Thus, the liquid crystal display device which has high 
picture quality and with which the residual image is hardly 
generated can be obtained. 
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iN) i*^^**3i#*^»IB«>2»«JSi U - 

^2S©»aasjiiwiainiiRiUTRN-7 1 siumit 
¥M)&mm^tio ^<Dtz, mmm<Ditt&m*9. 1 x 

1 O^Qcm XhV, ttmMz&te5. 5 -Cfcofc. I2fa 
K^JtlSSttt2. 5X1 0 13 Qcm "CftO, JfcSttt*** 

3. lT?&ofc 0 M^lt)gft«1.0X10 ,, Q 
coT?fc9. JtRtt*»±6. 1 -Cfcofc. Lf:^oT, % 

f r ^ffi£ r plt 1 X 1 O fl Q * cm £*Jt8 X 1 O l6 Q • 

±10 O^TT-fcojto 
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[0 05 8] Z<D£ o XC\^X%hfatz.T9 ; T'<7-* V D 

* xmm&3t»»m<omi»L<om6mMn it^?), mm 
[0059] c^ifeeu 4305 ttt&m<Dm{±Lmm\z.& 

y^^i5i«Illi4, 3, tSilii3 

&ff7^77^'>!) ^Vffill 4^e>«fi!cSlx5o *ffl 
«« 5 te*2£«« l 3 i: KB £ U — 
>flsbfc. !B*««4fc«»«S3fclBI-*»B 
10 "C^# — WbUTfflffiKUfco SaiB^f*, 2*:(D#tii® 

5-cy-Mft» (y-hS iN) B(6«:*tp«J6i:U"C 
Jgjfcbfco BlKS«4^jESBfffiH (85, A -A 7 ) 
M.*5V*-T\ 2*:o*ilm^l5^Dr^(-ia®^t^,TV^^ 0 a 

«*|6j<'t-ft*>*>*aES«BB)tt2 0 7 /i mt^So S@ 

tt«3S:«f (1/xm) fife. *S£«tt*I^O*»* 
«16T*»bfc 0 r^>cfc5t-UT, *ii®^5i®^ 

S#157/imift!l> 4 4. 0% <D i^P P *X 

/c 0 o§f3iift»3 2 o^<om^-mmt 1 6 o 

i(ci;t9320xi6 Ofl§£ L/c 0 /^/H:ii|7(^)i: 

K20, Bfc«(S-gr|sII»2 1 Sr»«U «jBXW=«^hn 
30 — 92 2^e>*3t«-g-«EE f tt«fS*«BE f ^-T ^ >^ 

[0060] mktt&w**f»tevto&=tf*i'mm<D i 

r©«UW±fciaiftB(i:UTRN-7 1 8 

ttl.5Xl 0 12 Qcm-T?fei9. JfcBiflt*M:3- OTrfeo 
fco lElSlROJtlJgSLtt 4 . OX 1 0"QcmT*foi?. JtR 
«*f*3. 1 -Cfcofc. ^fc, m&<Dtt18ffi\3: 1 . 5 x 1 
O l3 Qcm "e*>9, JtR«*tt6. 1 -Cfcofco Lfd^o 
ife^^ia^RO^^tU^itgfeip tit. 
40 € £ rpfi, IXIO'Q'cid W8X10 

[0 0 6 1] Z<D£iiZL\sX»tbtlt£T#'?4 7'*? h y 

^ ^SffiA*^B^s«fc^>fffliStt« i -ea> 0 . ^fe 

[0 0 6 2] (Hffi0ij 5 ) *IKtt«^«filcttTIB^>S«= 

[0063] mm%^tz$7-7j/i'?--$:mj&isfr 0 

2fkixy=i> ( S i n) ^^m. 
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RN-7 18 (BKfk*» Mf&L>tz 0 
[0 0 6 4] ^ lfteUB<Z)Jt»tfi:»44. 4X10 
n QcmT*£>9. ltR«**43- 9t?fcofc 0 ElSjR^Jfc 
jgfiili4.9X10 ,1 QcinT + $)^ JfcRfMtt 3 . 1 T'fo 
ofz Q iKS<Z>J*:lgSifcfc 1 . 6X1 0 t3 Gcm-C&> 

^£rpte, 1 X 1 0 9 Q • cm^_t8 X 1 0 1S Q • cm^T 

[00 6 5] ^(D£o i^LTll^^/c7^f^7V h y 

[0066] mmm 6 ] *nifi«<o«^i4TEoii«= 

[0 0 6 7] E|p)W(0»S^»i-5ffi©3pfflttS:Si«>-5 
fc*. EftBloBW**J6«5-T?*JlibfcWJp: (l 0 0 
OA) <Z>5fflK 5 00 0Al:R£Lfe o r*U:: 

[00 6 8] SfcLTftbixfcT^Tv:^ Ml 

[0069] c^i^j 7 ] ♦jaswowrtttTC^iSfl 5 
[0070] ^tf*^mmm<D±^<vtfv ^ $ kegjbs 

re±i2:«»»"efc«afls^y = > (s in) 

[0071] rcoj: 9 h y 
^ ^S»fi*^36K©»lft^fffliiai»tt 1 -efc 9 . aft 
3&Stfe<*^-r, $bi:^>h7^ hfcHJ6«5^lt;-< 
T*#<*9. Ef^ffi©fflBattAseS:#Six*B*9dS|6i 

[00 7 2] (Uttfl 8 ] **Jfc«<0|ft*r*TIE©«* 

[0 0 7 3] »«BliEia«4:HI— *t»^Ufc. 

ttKR^:ErRlR«rjR«idni::»2 9 2-tf* [4- (p 

h»-}ft*«i3&»e,ttSaKy >r ^ K«r 1. 

[0074] tmnb&fom&miz&tfy<<$ Mswjt 

ffifci^3. 5X1 0 l8 Qcm X'foV. i£ffim&&2. 9 "C 
fcofc. ^tfl^tfcffilnl* 2 . 5X 1 0 u Qcm-efe 
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ffifrpti. 1 X 1 0'Q • cmj^_h8 X 1 0 l5 Q • cm £k 
0 0£TFt?fcofc 0 

[00 7 5] ^<DX 9iaT#W;r^f-< ^ h ]) 
[0 0 7 6] [USStfJ 9 ] B 6 \tt&W<Dm$LMm\Zto 

1 3 tm^m& s }*mm t u *tveti<Dnm\*jk 

3£lalKK5>r^i:fi*le]KK7-r^»ttU 

[00 7 7] ±T#ffii£^T^fKS^T-g#^^S^ 
|JililS5pfT"e, d*oB«ni«#*r6li:«>ft"rftff4:l 0 5 
(0La=0La= 105° ) ttfc (B2) 0 

zf d \3Mm<z»& y tf-x^ssp^-^fft tttt» u 

mXttS^G 1 2 2 0DU) -e'<*A'Sr#MK —^j<DM^t 
^0 re =l5° <hbfc 0 rtU-J: 9 . /-vj|^p-x 

[0 0 7 8] fc££>T? x *HJt«"e>**«8^3 0<Z>^^ 
gtsSSl. 0 X 1 0"Ocm T?S>S«fi*fflV^c 0 -t 

Kicittffifk^y =«v (s iN)»\ ^oitfitttt 1 . 

0X1 0 12 Qcm . itfl«*tt8t?a>ofc 0 Er^3 
30 Rtt2, 2-bf^ [4- (p-7U7x;^» ^rc 

^/u^a^^] t tra^ y 3/ h»— Js*»^e>fts#y 

^ KElftR*fflV\ -t<Ditffi*S:tt2. 2X10 18 Qcm. 

ptt, 1 X 1 0 9 Q . cm £JLh8 X 1 0 1S Q • cmJ^TTfe 

[0 0 7 9] Z<D£ 5«-UT»fo*T/fc«fi*^§6fi«>3S 
40 [0 080] 1 0 ) *H*«0!?fl|fi!if*T8e©il 

[008 1] ^<Dltffigt(±2. 0X1 0"Qcml?fe 

y^y (Si n) £fflv\ *<^itifitStt3. 0x10" 

Qcm T'fcD. ltBtffl*tt8. 0 T~hofc 0 Er^J 
RtC(*2, 2-tf^ [4- (p ^ 7 7x/^y) 7 

y-f ^ KElpjRSrfflv\ 0 x 1 0 u Qc 

nu itRfB*tt2. 9Tf*>ofc. L/c^oT, 16 

50 iwK&r«aiPjR^-t*L^oit«fit p ^ tfcK®^ c ^ 
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fflf r p(i. 1X1 0*Q • cm£A_L8 X 1 O l5 Q * cm£AT 
[00 82] ^(DZolZ^xnbfrtcTfrjy-* hV 

[0 0 8 3] [Hififfl 1 1 ] *HK«^«*l*TlB<Z>Sf 
[0 0 8 4] JftfiOJtffiSttt 2. 0X1 0 u QcmT*fc 

<tmm (s i o.) &m*\ i . oxio u 

fi2, [4- ( P - r ^ / 

Ar-?x*s<>] t t°a/ y 5/ hifc— &*«a»k#s#y >r 

S KEl6jKSrJH</\ ^<Z>*tlSgtf*2. OX 1 0 12 Qcm, 
JtJ8«spfc:2. 9T*feofc D L/c^oT. jftflJI, felt 

fr p(i v 1 X 1 0 9 Q • cmU±S X 1 0 1S Q • cm&TX* 

[0 0 8 5] n<z>j: 9^br#ibnfcT^7 : -^^ h y 
loose] c^te^j i 2 ] *mmm<Dffif$,teTm<Dm 

[0 0 8 7] ffiSOitiajfttt 2 . 0X1 0 13 Qcnre£> 
i/])=*> (S i N) 4rfflv\ -toitfigttti . 0X10 

is Qcm -es>9. ttBWt* s.o x&><oti 0 e 

[*jBgtf:RN-7 1 8 (0jSffc^«) SrfflV\ ^(Oitt&tfC 
li3.2X10 12 Qcm, JtRfi*** 3 . 1 "T?S>o fc D 

P £Jfc8S«* e rOffie r p I3\ lXlO'Q'cm^±8 
X 1 0 15 Q • cmEAT-Cfcofco 

[0 0 8 8] rcoj: 5(2iLT»6*tfer^T->f ^ h y 

[0089] mmm 1 33 hikm 4 * ntsttttttttHB 

[0090] *3HKffl?tt£lUR£: LTMffci/y = v 

(SiN) «r«BU ««OlWt:0.4Mm tL 
fc 0 £ ^>l^ Eftffil^ LT4, 4' -vv^/v^^n 

K^EiSjRSrfll^fco r<0EfiK<z>R*W:* o.ium 
£Lfc D U#ot, «IBWiErftWoW»tt^*H4:r 
0.5/im kteifZo 

[0 0 9 1] jB5SfiB]^ttBI«*»*tt A £ 3&SjET?*<0 
<Stf54.5 SS9f Anj)i0. 0 7 2 (5 8 9 n 

9 5° ) t Lfc. + y^dtt«»(D#y-r f— 
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tz 0 iotAn • dttO. 3 2 4 -efc£ 0 2*6:<7><I 
*« (B^mxtt^G 1 2 2 0DU) -C'**A'4rfclMK 

-X#tt«r#fc D 
[0 0 9 2] dtf><fc 5t-LT#fejh,fc7 F ^-r>f ^ h y 

10 £<*£bfta»ofc 0 — Hi 0K*-rj; J^ftSUS 

[0 0 9 3] [^011 1 4 ] *Hlft«^«riEttTfES:l» 

[0 0 9 4] *H*«t?W«»IRi: UT— RfKSSf (S 
i O.) SrflSJH U IftjRROJRffi: 1 . 2 /i m t Lfc 0 

— x/i'i: tr»^ y y h»— tek*a»e>&53iKy-f ^ 

20 oT, IftllffltiEfillR^Kfftt'frtoHirT 1.5/imtft 
[0 0 9 5] rcoj: 5^bT#<btbfcr^^^X^ h y 

tElSlR©aiWtttt9 0%^Jb^^il^^5S»bTV^ 

[0 0 9 6] (HJBffil 1 5 ] *HSa«©«riEttTE«>SI 

[0 0 9 7] *^JS0ijX^iffe^lK^iim^T*fc^^{kv' 
30 (SiN) i:*«tttT?S)S3i^v'»BB©2B« 

i^0.6Mm i:bfc 0 BfiRi LtRN-7 

18 (QMfc^M) ZtiimV, W^0.2//m fc 
Lfc. LfciPo-C. «IWi:ElftBI©RHCtt-&*>e:r 
1.8//m kf£itz 0 

[0 0 9 8] 5(-bT#f>^dT^^^^ h y 

iElRllR©8Wtt«9 0%WJico^i§^^5g«L.TV^ 

40 

[0099] cuikfti i 6 j *mi&M<DffimzTm<Dm 

[0 10 0] *»Itl«^»T^5ifb> 

j=y (SiN) kftmv9x*&z>^#*>'ffim<D2mffi 

Btl.5|im irbfCo SfiKttTRN-7 
18 (nmit^M) trttfflU *O«»«:0. 2#£m t 
L/bo Lfc#oT, »W(li:EfilK©IR»tt'&fo-&r 
2. 0 iimbteotL* 
50 [0 10 1] r^J: JliUS^r^f^^ h y 
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^<^^l^^o/c 0 — hi oic^-r<fc ?\zi&mm 

[0102] 1 7 ) *Hlfi09^«*ttTIE©S? 

[0 10 3] *HJ6«T-tti|ftfaSi: UT— lMO£*(S 
i O a ) Sr^ffl U ffttHR^RVi: 0. 2 nm k Lfc. 
£ £>{c N Efp]R<b Lt 4 , 4' -y7;;y7x^x 

[0 104] roJ: ? ^LT^tbfcT^x^:/-^ h y 
£<^£Lfta>ofc 0 Hi Ot^fJ: 5«-l6l»ltt 

[0105] CHJS^J 1 8 ) *HIK«0«j«ttTE©SI 
[0 10 6] JfeM -e l^fftlHft i UT3c#^ix«B«: 
«^:U2, 2 - If* [4- (p-T% S 7~J* 
ft -5 S KREftKSrtiefl! U ^rO^Jp:^ 0.5/im 
2. 3 m m 4: Lfc 0 

[0107] roj:5^bT#e>ttfcr^x>f ^ h y 
fc. 

[0108] [5l!fe0J l 9 ] **ft«©«ritJ±TE^>» 

[0109] *nmavi*#m8ttmfo«ttzm^z>toK 

jfo2, 2-fcT.X [4- (p -T ^ y 

5 K3REfilK«r»*U -t0>Wff«:2. 8/im £ Lfc 0 
[0 1 10] r^J;^^tT§Wc7^f>f7'v h y 

^<#£Lfcj&»ofc 0 — *\ H l 0 fc^1~J: 5 KUfefWR 

[oiii] mmm2 oj *nifi«o»riEttTE^s! 

[0 112] »»«+K:*?-7-f^-«:»*Ufco 

*i\ afb'>y=>v (siN) ^^m, #9-7^ 
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RN-7 18 (PKkfS!) mmi,tz. 0 

[0 113] Z<Dk%. Sffcv'y aV'BttO. 3//m, 

^tf^i/mvsmm. s vmkvtio Efaisiteo. 

1 m L/c 0 

[0 114] r^i^l-UtWcT^T^T'vby 

^<%^bft^o/c 0 — hi o\c7F*tx ?\cf&mm 

10 [0115] CHJS092 1 ) *HKW<0»f*W:TB0>!g 

[0116] EipjKoafl^gg-rsffio5patt*:iK«>s 

f^tb. x^>>«1^2. 0/im,MRN-7 1 8 

[0117] rcoj: 9 (-bTm^fcr^y^:/^ h y 
* xmm&»^mK<omvt\*ffmsm 1 -e* d 

20 <S££^i\ * bl^yh7^ hfcH16«2 OKiJfcx-C 
*#<ftofc 0 
[0118] 2 2 ] *3afi«©*«ttTE©B 

[0119] =*tf**smmm<o±^<otfv>r$ kei^k 

-7^/^-^fflffcfc«»Bt*Jl(tfarv^s 1. 5 Mm 
(o^#^^*ii±^««tt-efcsa{b->y = v (s i 

N) t0.3/imMlfc, rc0Ct(Cj;i9. ElRlR^ 
WJtt^^j^UfCo r^drl, ElSHRRN-7 1 8 (Dm 
30 ffSrO. 1 n m (-b7^ 0 

[0 12 0] 5 ^Ltll^tlfc/^f^T'v h y 

<#£M£i\ =i^h7^ ht>Hlfe«2 0^Jt-<T*#< 
ft 9 , S feJcEl6lH©HiffJtt* s eS:S*ix*S* f9 ^f^Jb 

[0121] mmm2 3) hikm9 2:n«ft*«iflis& 
?rU *«i»»w^hy^^»»u /— ^y^n-x 

[0 12 2] JfetHRJ: Ltlftv/y^y (S i N) 
40 »0.7Mm*J«U J t©±^iE|R)RRN-4 2 2 (0 
jEfl:*» ^rflgffO. 9 icm 
[0 12 3] Z<D& 5l-UT»e>*tfcffiS«*tt«^» 

ilO J^i-J; 5 fc»»K4:El6]R©»Wttte 9 0 

[0124] mmm 2 4 ] *h*«©*w»*tb*> » 

[0 12 5] *Jttt«r»4|ft|»Bti:UT*ft:^y ^> 
(S i N) «r«EfflU »WR«)Bt*«:0. l/imil 
50 fc 0 $e>(-. E|p)IRtUtRN-7 18S:ffl^feo 
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Rfam<omm\*. o. 1 nmtvti 0 l/c^o-c. 

[0 12 6] Z<D£ 0\z]^xm>titiT?T'<7^ h V 

0#r^^5 5>^^"c^o/c o @ i oi^-r<t 
[0127] *mm\zm^&&R&^ftK<ommm& 

h y 3i h V, 6 -T X J-fn \?;\,* =^/Ui>^ h 

^r^>7>, N-j3 (7 ^ y> ^/U) y -T X y 

& hi) * h*i/^7l/t£¥<DT ^ y^^y>^J y^ ] J > 

[0128] iRfiStRfcffifl^vy =* ^{bi/y =1 
vttiffcRbr. Sfb^/^^^A, BWb^^* 

sr ct^r^So fc«u r^fc^K^Siftafc^-ett: 

[0129] IttMm 1 ) #Jfcttfll<D«*ttTe<DM* 

[0 13 0] ^ 0 Ott:SfeL^2. 0X1 0"QcmT?*> 
9, T*©Jt««*tt6. lT*fcofc 0 tfifkRttSfci' 

(Si N) *J8V\ -fc^Jfcjgtrttee X 1 0 ls Qcm 
T*£>9. JfcR«***8T?fcofc 0 El«jRf*2, 2 

-tf^ [4- (p-7^/7x/^i/) Z^^/l^a/*? 
V] <t fn;* y ^ h»—«l*«3&»e>ft5aKy>r S KEfil 
R£rfflV\ ^(DitffifeL^2. OX 1 0 12 Qcm, itp®^ 
1*2. 9T*&ofc 0 Uc^ot, *fe«R<OJfc»#LP i:Jt 
Btfll* e £ , p «U 8.0X10 l5 Qcm 

[0 13 1] r(7)J: 9 ^LT#^tl/c7^f^^ h y 
[0132] [Jt«« 2 ] *Jfc«M©»j*teTe©Kfl= 

[0 13 3] ffi*OJtJggitt6. 3X1 0"QcmT*$> 
9. Tl*©lfcBI«*tt6. lT*foofCo fft»Rtt»bV 
y (S i N) «rfllV\ -t^>itffitn:i*2 X 1 0 ,5 Qcm 

"CfcD, JtR«*tt8-e*>ofc 0 Ef»)Rf*2, 2 

-tr* [4- yy^y^y) y^^/u^a/* 

R*fl3V\ *<Z>Jfc«gi:«:5. 5 X 1 0 ia Qcm, Jfc^®^ 
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»±2.9-efcofc. l^ot, ^^(Ottggtp 
Klf £ £ r p tt. 8.0X10 IS Qcm J; 9 t>^C# 

[0134] r(D<t 5^ur#e>tbfcT^^^^ h y 

[0135] Cit®EW 3 ) *Jt«E«©«fiJc«Tf5<D»fl= 

[0 13 6] *lt««T?«»«»i: LT^{ki/y =» >■ 
(S i N) fcttflJU if&I^RoRiPSrO. 1/imit 
10 fc e ElfijRi UTRN- 7 1 8S:fflV^« 

EfaR<Z>RJPtt\ Cl/imtL^ Lfc^oT. JfeU: 

[0137] r(oj:9(-ur#^tbfcr^^^^ hy 

[0 13 8] 
[Bj&^fl*ftRR] 

[0 1 ] *^^^S«t-7k^^m#^Ri^Jli-t"S?S H B B^ 

20 afijt^*3fts«ft^«if^sr^-riao 

[04] WM^^cSiaS:U f »fffi^ (^2<7>0iJ) 0 
[0 5] ¥ffiKX0¥SB&WBrffiH (»3©«) 0 

[0 6] *ffiH*«>5pffiig&^Bfffiia (®4(D0tj) 0 

[0 7] ^JSK^ffifi^KB^isW-SV^xASIricS: 

^"T0 O 

30 [0 8] «ft*j»^B«oteflijo««HXrf»»©««- 

-T0O 

[0 9] (a) ffiAS, tt«RAt«raiR<DJt»gtpt 

(b) m&m, mmmRmzfam<DttmtTL p tttmmm 
[010] (a) fAtM^er^R^Rv^n^affefFfiE 

(b) tftim^Gl4R<onn[oft^Ro3iB^H«^ 
[011] *^%«»SArftt«iaaj:»tt49tt^H 

l 2-«ft4E. 3 4-iBK««. 

5-*a*«. 6-y-h»»R. 7-»»R. 8-E 
|6jR. 9 1 0-7lfV^|ni, 11-1*88 

iSttU 1 2-JBEa^, 
50 ^T^v-y^VR. 15-*Rh7^W, 16-1 
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1 7-»ma*iE«tt^jEa, 2o-*3Kffi-mHi 2 3- -^am^©^©^ 24- 
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